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Abstract 

Inverted papilloma is a benign locally aggressive tumor of paranasal sinuses which has been traditionally managed 
with external surgical approaches. Advances in tumor imaging, surgical instrumentation and intraoperative visuali- 
zation have led to a gradual shift to endonasal attachment-oriented surgery. Involvement of both frontal sinuses 
by inverted papilloma is rare. There are scant reports in the literature regarding this topic. We present 2 cases 
of the tumor involving both frontal sinuses removed by median drainage (Draflll procedure) under endoscopic guid- 
ance without any additional external approach. The whole cavity of both frontal sinuses was easily inspected at 
the end of the procedure. No early or late complications were observed. No recurrence was seen in 1-year or 2-year 
follow-up. Management of frontal sinus inverted papilloma with the endoscopic median drainage approach is feasi- 
ble and seems to be effective. 
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Introduction 

Inverted papilloma (IP) is a benign locally aggres- 
sive tumor of paranasal sinuses. The incidence of its 
malignant transformation is estimated at 1% to 5% 
[1]. The most common site of tumor origin is the lat- 
eral wall of the nasal cavity [2]. Incomplete removal 
of the attachment site is known to be the reason for 
recurrence of the tumor. 

Traditionally these lesions have been treated via 
external approaches such as Denker or medial maxil- 
lectomy performed from a lateral rhinotomy ap- 
proach. The recurrence rate ranges between 0 and 
60% depending on the approach used [2-4]. 

Endoscopic removal of benign tumors of paran- 
asal sinuses has become popular in the last 15 years 
[5-8]. Advances in tumor imaging, surgical instrumen- 



tation and intraoperative visualization have led to 
a gradual shift to endonasal attachment-oriented 
surgery. Efficacy of the endoscopic approach in 
inverted papilloma surgery was supported by a sys- 
temic review of the literature showing a low recur- 
rence rate and low morbidity of this type of treat- 
ment [8]. However, endoscopic treatment of frontal 
sinus IP is still challenging because of the narrow, 
angulated, anatomically variable frontal recess and 
its proximity to the olfactory fossa. Involvement 
of the frontal sinus is rare and varies from 1.6% to 
15% of cases of IP [9, 10]. 

Frontal sinus IP has been managed with external 
surgical approaches such as the Lynch or osteoplastic 
flap procedure (OPF). These methods however are 
associated with postoperative complications such as 
scar formation or hypoesthesia. With the use of clas- 
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sical FESS instrumentation it is possible to remove 
most IP with the attachment in the frontal recess, but 
rarely those originating from the sinus wall because 
of inadequate exposure [11]. 

The introduction of irrigated angulated burrs facil- 
itated extended frontal sinus approaches such as 
Draf lib and Draf III (median drainage). The Draf III 
procedure, also known as the modified endoscopic 
Lothrop procedure, enables visualization of the whole 
cavity of both frontal sinuses, which makes removal 
of the lesion originating from the frontal sinus feasi- 
ble in most cases [4, 12]. There are limited reports 
presenting series of patients with frontal sinus IP 
treated endoscopically in the literature and only 
a few describing bilateral frontal sinus IP 

We present 2 patients with the tumor involving 
both frontal sinuses both treated with the Draf III 
approach (median drainage). The aim of this study is 
to present our experience in management of this 
type of tumor. 

Case reports 
Case report 1 

A 67-year-old patient presented with symptoms 
of chronic rhinosinusitis without any history of previ- 
ous sinus surgery. Rhinoscopy revealed a polypoid 
grey mass in both nasal passages. Sinus computed 
tomography (CT) showed total opacification of the 
anterior and posterior ethmoids, frontal sinus and 
nasal cavity on the right side, and anterior ethmoids 
and frontal sinus on the left side as well as lack 
of a frontal intersinus septum, and presence of a low- 
density bony-like structure in the midline (Figure 1 A). 
The tumor was removed under general anesthesia 




Figure 1. Computed tomography of patient 1 before 



using a 30° scope, shaver and curved diamond drill. 
After the lesion was debulked and removed from 
the nasal cavity and anterior ethmoids, bilateral full- 
house ethmoidectomy was performed. In the superi- 
or-anterior portion of the nasal septum the perfora- 
tion filled with the mass of the tumor was visualized. 
No attachment to the edges of this perforation was 
seen. At this stage of the procedure it became clear 
that the site of origin of the lesion was located inside 
the right frontal sinus. The remaining part of the 
upper nasal septum was removed and the median 
drainage procedure was completed. Bony fragments 
found inside the sinus were probably frontal cell and 
intersinus septum remnants. The tumor origin was 
found on the lateral posterior wall of the sinus. 
The underlying bone was drilled down. The whole 
cavity of both frontal sinuses was easily inspected 
with the 30° and 45° scope at the end of the proce- 
dure. Histopathology revealed inverted papilloma. 
One year postoperatively endoscopic examination 
revealed thickening of the mucous membrane 
of the sinus with no signs of recurrence although CT 
showed opacification of the lateral aspect of the right 
frontal sinus (Figure 1 B). Two years postoperatively 
the patient was diagnosed with advanced-stage 
oesophageal cancer. Palliative treatment was started 
and rhinological follow-up was closed. 

Case report 2 

A 55-year-old man with a history of recurrent 
inverted papilloma presented with signs of relapse 
of the tumor. He had previously undergone multi- 
ple polypectomies. After IP was finally diagnosed 
the patient was treated with right medial maxillecto- 
my via the sublabial approach. He was reoperated 




and after (B) the surgery 
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Figure 2. Computed tomography of patient 2 before (A) and after (B) the surgery 



under endoscopic guidance 2 years later because 
of recurrence. At that time the frontal sinus as seen 
on CT was opacified but during the procedure no 
wide exposure approach to the sinus was utilized. 
Four years after this reoperation endoscopy showed 
a pinkish cauliflower-like mass bleeding on touch 
under the remnants of the right middle turbinate. 
A biopsy confirmed recurrence of I R 

The CT showed no signs of tumor in the right 
maxillary sinus, partial opacification of both frontal 
sinuses, lack of intersinus septum, presence of a low- 
density oval-shaped bony-like structure attached to 
the skull base at the level of the right anterior eth- 
moidal artery and marked thickening of the bone in 
the right olfactory groove with adjacent opacified 
ethmoid cell (Figure 2 A). Magnetic resonance imag- 
ing (MR I) showed mucus retention in the upper part 
of both frontal sinuses. 

The Median drainage (Draf III) procedure was per- 
formed under general anesthesia using a 30° rigid 
scope. After perforation of the upper part of the nasal 
septum the frontal sinus was entered in the midline 
and the bony bridges covering the right and left 
frontal recess were drilled down with a 0.5 mm dia- 
mond burr. The tumor was mobile, elastic, not adher- 
ent to the mucosa of the upper part of sinuses 
mucosa. After exposure it was removed in two pieces. 
Attachment of the lesion was localized in the right 
supraorbital recess. Despite widening of the access 
by opening the ethmoid cell adjacent to the olfactory 
groove, it was still not possible to insert a shaver or 
drill into the narrowest part of the supraorbital 
recess. After removal of the tumor the site of attach- 
ment, whose diameter was about 1.0 cm, was coagu- 
lated with a diode laser at a power setting of 10 W. 



At the end of the procedure the dimension of the cre- 
ated ostium was about 1.5 cm and 2 cm in vertical 
and axial planes respectively. This enabled inspection 
of both frontal sinuses including the anterior table 
and both supraorbital recesses with the 45° scope. 

Endoscopic examination and CT performed one 
year after the procedure revealed no signs of relapse 
of the tumor (Figure 2 B). 

Discussion 

Traditionally IP of the frontal sinus has been man- 
aged with OPF Obliteration of the sinus with fat is 
contraindicated because it makes radiological control 
difficult. For this reason the "above and below" 
approach enabling sinus drainage and endoscopic 
inspection in the postoperative period was found to 
be a more appropriate mode of treatment [11]. Dubin 
and Johnson presented a series of 5 patients initially 
treated endoscopically using classical FESS instru- 
mentation. All of these patients underwent a second 
stage procedure which was an external approach in 
all cases except for one. The authors did not use 
extended frontal sinus procedures such as Draf lib or 
Draf III although in their opinion they could be effec- 
tive [11]. 

Due to complex anatomy, high risk of complica- 
tions and recurrence, a purely endoscopic approach 
has not been used routinely in cases of frontal sinus 
involvement. 

During the last decade several authors have pre- 
sented a limited number (1 to 2) of patients with 
frontal sinus or recess IP treated endoscopically [8, 13, 
14]. A series of 8 patients was presented in 2008 
by Zhang. There were 4 patients with frontal recess 
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involvement, treated with the Draf lla procedure; 
three patients with unilateral involvement of the 
frontal sinus, treated with Draf lib; and 2 patients 
with involvement of both frontal sinuses, both treat- 
ed with the Draf III procedure. All of the tumors were 
unifocal (had a single attachment site). There were 
3 patients with a history of previous surgery. No addi- 
tional external approach was used (frontal trephi- 
nation). There were no complications and all the pa- 
tients remained disease free (observation period 
ranged from 5 months to 34 months). 

One year later Yoon et ai presented a series of 
18 patients with frontal sinus inverted papilloma [15]. 
Twelve of these subjects underwent surgical mana- 
gement in the past. During the study period 2 of the 
subjects were treated primarily with OPF, and 16 
endoscopically. Five out of these required additional 
endoscopic frontal trephination during the surgery. 
Multifocal tumor attachment was found in 6 cases. 
Endoscopic modified Lothrop procedure (EML, equiv- 
alent to Draf III) was used in 6 cases. In the EML 
treated subgroup multifocal tumor was present in 4 
out of 6 patients. In 2 cases surgery was complicated 
with a cerebrospinal fluid leak. Recurrence was 
observed in 4 subjects. These patients were success- 
fully treated with endonasal procedures. 

It is well recognized that most recurrences of IP 
result from incomplete removal of the attachment 
site, especially its bony component [2]. Radiological 
studies showed that in more than 90% of cases it is 
possible to identify the site of attachment of IP by 
the presence of focal bony thickening in high-resolu- 
tion CT [16]. Magnetic resonance imaging is useful to 
distinguish the border between mucus retention 
(hyperintense in T2 images) and the tumor. Preopera- 
tive planning based on high-resolution CT and MRI 
enables an endoscopic, tailored, attachment-oriented 
approach [10]. If the lesion is limited to the frontal 
recess and opacification of the frontal sinus is due to 
mucus retention, Draf lla or lib is the most convenient 
approach. However, if the origin of the tumor is locat- 
ed within the sinus or there is involvement of the con- 
tralateral side, probably the median drainage (Draf III) 
will be the most appropriate technique. 

This procedure seems to be the most appropriate 
for endoscopic treatment of bilateral and/or multifo- 
cal frontal sinus lesions. Although intranasal surgery 
can be effective in most cases, some anatomical vari- 
ants such as small antero-posterior dimension of the 
frontal recess can make it impossible [17, 18]. Feasi- 
bility of intranasal radical removal of the frontal sinus 



IP can be adequately assessed intraoperatively. In 
case of multifocal tumor or complications OPF may 
be needed. For this reason all of the patients should 
be informed about the potential necessity of OPF use 
and should give informed consent for this procedure. 

In case 2 of our study during planning of the pro- 
cedure we expected multifocal involvement due to 
multiple previous procedures. To our surprise, favor- 
ably for the patient, there was a single site of attach- 
ment. Moreover, it was located in the vicinity of the 
hyperostotic focus in the right supraorbital recess 
and olfactory fossa as suggested by CT. To gain con- 
trol over the part of the tumor hidden in the supraor- 
bital recess we used a diode laser which was easy to 
manipulate within the sinus. Zhang et ai reported 
use of bipolar cautery in the site of tumor attach- 
ment. In both studies this thermal ablation was effec- 
tive although the number of patients is too small to 
draw any definite conclusions [10]. 

In both of our cases the lesion was bilateral al- 
though the site of origin was unilateral. This is con- 
cordant with the findings of Zhang, who observed 
the same phenomenon in their two cases of bilateral 
frontal IP 

In conclusion, bilateral frontal sinus inverted 
papilloma can be effectively treated with the median 
drainage procedure. 
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